tistical assemblies of physical lines. Dissolved polymers and polymer melts represent one class of them. The whole range from the single polymer via semidilute solutions to polymer melts has been studied comprehensively, as documented by the books of Flory [1] and de Gennes [2] . Typically, polymer chains or loops are regarded as random walks perturbing themselves and each other through some local repulsive interaction. Nearly all this research, experimental and theoretical, has been concerned with polymers of fixed length. However, the very useful formal analogy between polymer chains and high-temperature expansions (HTE's) of the ferromagnetic n-vector model for n = 0 inevitably implies a distribution of chain lengths starting from zero length [2, 3] .
The statistical mechanics of thermally equilibrated polymers which break and recombine from time to time has been very little explored. They are characterized by fluctuations in length and should form (open) chains and (closed) loops side by side. An analogy between solutions of thermally equilibrated polymers and the HTE graphs of the isotropic n-vector model was pointed out by Helfrich and Muller [4] . The spin dimensionality n &#x3E; 0 becomes the loop multiplicity, i.e. the number of times each loop has to be counted (e.g. two times in the case of a polar polymer).
The repulsive interaction of these lines on a lattice is steric in the sense that it is athermal and local. It may be called « soft » as it does not rule out intersections and multiple occupancy of bonds, in contrast to the « hard » excluded-volume effect obtained for n = 0.
A large breaking energy of the polymers corresponds, in the ferromagnetic analogue, to a weak magnetic field.
More recently, Wheeler and Pfeuty [5] also used the n-vector model, i.e., HTE graphs on a lattice, in order to explain the equilibrium polymerization of liquid sulfur. They first modelled their system on the case n = 0, which necessarily eliminates loops. Subsequently Rys and Helfrich [6] as well as Pfeuty and Wheeler [7] discovered independently that the HTE graphs of an m-anisotropic n-vector model on a lattice in the limit n = 0 admit loops of multiplicity m while preserving the rigorous excluded-volume effect of the isotropic n-vector model in this limit [8] . There is speculation, but as yet no proof, that the critical exponents of these line assemblies are those of the isotropic n-vector model with spin dimensionality m rather than n.
Other physical lines whose conformations are likely to resemble random walks are thermally excited defect-lines in an ordered medium. Theoretical treatments of ferromagnetic phase transitions are largely based on the Ginzburg-Landau Hamiltonian which is a continuum description. However, walls and lines in thermal equilibrium have been frequently considered in connection with the Ising model in 3d and 2d space, respectively [9, 10] . Thermalized dislocations have been employed in qualitative theories of ordinary melting in attempts to explain why it is a strongly first-order phase transition [11, 12] . Many years ago Feynman [ 13] suggested that the superfluid-fluid transition of 4He may be caused by the unlimited growth of vortex lines. Lately the same idea was applied to the xy model in 3d space by Villain [ 14] and Holz [ 15] and very recently to type-II superconductors by Dasgupta and Halperin [16] . In the last three cases one is dealing with second-order phase transitions.
Their order parameters are two-dimensional (n = 2) so that the topologically stable defects are lines of multiplicity two [17] . Similar transitions were discovered in the last dozen years in the field of liquid crystals. If due to defects, they have to be brought about by dislocations or disclinations, depending on whether the ordering in question is translational or rotational. Examples of the first kind are the smectic-A to nematic transition [ 18] and, in principle, two more phase changes which may destroy at lower temperar tures the two other periodicities of the original 3d " -ctystal [19] . Rotational order is lost in the smectic-C to smectic-A transition [ 18] and in the transition from newly found smectic-hexatic to smectic-A [20] .
Contrary to thermally equilibrated polymers, defect lines must always be closed for topological reasons (unless they start and end at the boundaries of a finite system). Statistical assemblies of loops only are related to the HTE graphs of the various types of the n-vector model at zero magnetic field. However, the analogy is impaired by the elastic interaction of dislocations and disclinations whose energy per unit length in general diverges logarithmically with line separation. Self-screening [21] and mutual screening [22] anisotropic scaling of the correlation length of smectic ordering above [24] and a difference between the critical exponents of two moduli of smectic elasticity below the critical temperature [22] . The phase transition has also been found [25] (10) and (13) (8) , (11), (15), and (16) and The exponents are those of the Gaussian model for the paramagnetic phase [26, 27] (27) and (29) (8) . If there is steric interaction through a mean-field, the line continuation probability (24) has to be replaced by (25) .
The chain density is controlled by the energy of line breaking. For a low density of chains as compared to that of lattice points, one needs exp( -f,blkT) 1. A low density of chain elements relative to that of other line elements is also desirable; it requires the more stringent condition Â-d exp( -f,b/kT) 1 [4] . Obviously, the lack of a phase transition in thermally equilibrated polymers closely corresponds to its absence in ferromagnets subject to a magnetic field.
The remainder of the section is devoted to the HTEs of the n-vector model. The purpose is to derive the critical exponents of spontaneous magnetization and susceptibility from HTE line assemblies. All this will be done for d &#x3E; 4 where mean-field theories are appropriate.
We use here the HTE of the classical isotropic n-vector model [4] , but the single-bond HTE of the Ising model [28] , the anisotropic n --+ 0 vector model [6, 7] , or quantum-mechanical formulations [29] where Evidently, the « physical » correlation length j ' differs only by the factor J2d from ç as given by (8) . At the critical point, i.e. for A = oo, the integral (67) is easily seen to be This is the power law of monomer-monomer correlation inside an infinite diffusive line. Taking mean steric interaction into account does not change the correlation length (69) or the power law (70); it only affects the temperature dependence of A and the position of the critical point according to (37) . There are changes, even for d &#x3E; 4, if the local character of steric interaction is taken into consideration. However, they produce only another numerical factor in the proportionality between ç' and Å 1/2.
In the presence of infinite lines, i.e., for T &#x3E; T e (TM 7"Mc)) there are two types of correlation, longitudinal and transverse, which both have a meaning in ferromagnetism whenever n &#x3E; 2. An infinitesimal magnetic field along an (easy) direction is required to permit a clear distinction. In the language of lines, the field breaks the infinite lines into quasi infinite segments, which all belong to the spin component parallel to H. The correlation function of other (easy) spin components perpendicular to the field is obtained by introducing a single line of such a component. Assuming as before [30] that steric interaction is independent of line type, we have the algebraic correlation of equation (70). The factor in front of the power law which now describes transverse correlation depends of course on temperature. Obviously, transverse correlation can also be defined for n = 1, and even for n = 0, if it is understood to be the correlation within one of the quasi infinite lines.
Longitudinal correlation in ferromagnets corresponds to Edwards correlation in solutions of strongly overlapping polymers [2] . Edwards 
